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Abstract of JP20001 95565 

PROBLEM TO BE SOLVED: To 
simply discriminate a good battery 
from a potentially shorted battery by 
applying a voltage between electrodes 
before filling an electrolyte and 
detecting a current causing electric 
breakdown between electrodes. 
SOLUTION: Output voltage of a 
constant voltage power source 2 of a 
breakdown voltage test device 1 is set 
to a voltage which does not cause 
electric breakdown to a good battery 
but causes electric breakdown to a 
potentially shorted battery, for 
example, set to 100-400 V in the 
inspection of a Ni-hydrogen battery. In 
the inspection, since the good battery 
does not cause electric breakdown, 
voltage is made equal to electric 
breakdown voltage of the potentially 
shorted battery, and a current 
becomes a leak current, and very 
small. The potentially shorted battery 
causes electric breakdown, voltage 
can not rise to electric breakdown 
voltage of the potentially shorted 
battery and very high current flows. 
The good battery and the potentially 
shorted battery can be discriminated 
by detecting the current flowing 
between electrodes 4 with a current 
detecting circuit 3. 
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Claims 

[Claim l] A method for inspecting a secondary battery configured by placing 
in an outer packaging can an electrode body in which a positive electrode 
and a negative electrode are wound or laminated with a separator 
therebetween, and an electrolyte solution, comprising: 

applying a voltage between the electrodes in a state where the 
electrode body is not in contact with the electrolyte solution; and detecting a 
current at which a dielectric breakdown is produced between the electrodes, 
thereby discriminating between a potentially short-circuited battery that 
will become short-circuited in the future and a non-defective battery. 

[Claim 2] The method for inspecting a secondary battery configured by 
placing in an outer packaging can an electrode body in which a positive 
electrode and a negative electrode are wound or laminated with a separator 
therebetween, and an electrolyte solution, according to claim 1, comprising: 

applying a voltage between the electrodes in the state where the 
electrode body is not in contact with the electrolyte solution, the voltage 
being lower than a voltage producing a dielectric breakdown in a 
non-defective battery, and higher than a voltage producing a dielectric 
breakdown in a potentially short-circuited battery; detecting a current 
between the electrodes; and determining a secondary battery in which the 
detected current is higher than a set current as a potentially short-circuited 



battery, while determining a secondary battery in which the detected 
current is lower than the set current as a non- defective battery. 

[Claim 3] The method for inspecting a secondary battery according to claim 
1, wherein the voltage to be applied between the electrodes is 100-400 V. 

[Claim 4] The method for inspecting a secondary battery according to claim 
1, wherein the secondary battery is a nickel metal hydride battery. 

[Claim 5] The method for inspecting a secondary battery according to claim 
3, wherein a set current for discriminating between the potentially 
short-circuited battery and the non-defective battery is equal to or higher 
than 5 mA. 

(Page 2, right column, line 47-page 3, right column, line 9) 
[0007] 

[Means to Solve the Problems] The present invention relates to a method 
for inspecting a secondary battery configured by placing in an outer 
packaging can an electrode body in which a positive electrode and a negative 
electrode are wound or laminated with a separator therebetween. A 
method for inspecting a secondary battery according to claim 1 of the 
present invention includes- applying a voltage between the electrodes in a 
state where an electrolyte solution is not injected^* and detecting a current at 
which a dielectric breakdown is produced between the electrodes, thereby 
discriminating between a non-defective battery and a potentially 
short-circuited battery. In a method in which the electrode body is placed 
in the outer packaging can, and a dielectric breakdown voltage is measured, 
the dielectric breakdown voltage between the electrodes is measured in the 
state where the electrolyte solution is not injected to the outer packaging 
can in which the electrode body is placed. It is also possible that a 
dielectric breakdown current is measured in the state where the electrode 
body is not placed in the outer packaging can, thereby discriminating a 
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potentially short-circuited battery. 

[0008] A voltage producing a dielectric breakdown in a potentially 
short-circuited battery is varied depending upon a distance between the 
positive electrode and the negative electrode. In an electrode body in which 
the positive and negative electrodes are close to each other, the voltage 
producing a dielectric breakdown is low. This is because the voltage 
producing a dielectric breakdown between the positive and negative 
electrodes is inversely proportional to the distance between the electrodes. 
According to the inspection method of the present invention, a voltage is 
applied between the positive and negative electrodes in the state where the 
electrolyte solution is not injected, and a current between the electrodes at 
which a dielectric breakdown is produced is detected, thereby discriminating 
between a non-defective battery and a potentially short-circuited battery. 
[0009] Air exists between the positive electrode and the negative electrode 
in the state where the electrolyte solution is not charged. A voltage 
producing a dielectric breakdown between the opposed electrodes in the air 
is about 1500 V/mm. Accordingly, when the distance between the positive 
and negative electrodes is 0.3 mm, the voltage producing a dielectric 
breakdown between the positive and negative electrodes in a non-defective 
battery is about 450 V. In a potentially short-circuited battery in which a 
foreign object is attached between the electrodes, so that the positive and 
negative electrodes are close to each other, the voltage producing a dielectric 
breakdown is lower than 450 V. For example, when the distance between 
the positive and negative electrodes is half, the voltage producing a 
dielectric breakdown is also about half of 450 V. 

[00 10] A voltage to be applied between the electrodes is set to be lower than 
the voltage producing a dielectric breakdown in a non-defective battery, and 
higher than the voltage producing a dielectric breakdown in a potentially 
short-circuited battery. 

[OOll] When the voltage to be applied between the electrodes is set to be 
lower than the voltage producing a dielectric breakdown in a non-defective 
battery, it is possible to discriminate a potentially short-circuited battery 
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without causing a dielectric breakdown in the non-defective battery. In the 
potentially short-circuited battery, a foreign object Ues between the positive 
and negative electrodes, so that the distance between the positive and 
negative electrodes is short due to the foreign object, whereby the voltage 
producing a dielectric breakdown is lower than that in the non-defective 
battery. 

[0012] A method for inspecting a secondary battery according to claim 2 of 
the present invention includes- applying a voltage between the electrodes in 
the state where the electrode body is not in contact with the electrolyte 
solution, the voltage not producing a dielectric breakdown in a non- defective 
battery, but producing a dielectric breakdown in a potentially short-circuited 
battery; and detecting a current between the electrodes. In this state, a 
secondary battery in which the detected current is higher than a set current 
is determined as a potentially short-circuited battery that will become short 
circuited in the future, while a secondary battery in which the detected 
current is lower than the set current is determined as a non-defective 
battery. 

[0013] In the secondary battery, the positive electrode and the negative 
electrode are laminated with a separator sandwiched therebetween. The 
thickness of the separator determines the distance between the positive and 
negative electrodes. The separator is designed to be as thin as possible in 
the state where the positive and negative electrodes are not in contact with 
each other. In most potentially short-circuited batteries, the voltage 
producing a dielectric breakdown is about 100-400 V as described in claim 3, 
and thus it is possible to make a discrimination such that a battery in which 
a dielectric breakdown is produced by the above-described voltage is 
determined as a potentially short-circuited battery. 

[0014] Further, in an inspection method according to claim 4 of the present 
invention, a potentially short-circuited nickel metal hydride battery, 
nickel-cadmium battery, or the like is discriminated. In an inspection 
method according to claim 5, a set current is equal to or higher than 5 mA, 
and a discrimination is made such that a battery in which a current is 
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higher than the set current in the state where a dielectric breakdown 
voltage of a potentially short-circuited battery is applied is determined as 
potentially short-circuited battery, while a battery in which a current is 
lower than the set current is determined as a non defective battery. 
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